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Association between the damage of Xylotrechus rusticus |] Coleoptera|] 
Cerambycidae[] and the compositions and contents of amino acids in 


different poplar strains 

YAN Shan-Chun[] LI Jin-Guo[] WEN Ai-Ting]] CHENG Hong[] XU Wei[] ZHANG Yu-Bao[] College of 
Forestry[] Northeast Forestry University[] Harbin 150040[] China[] 

Abstract[] The amino acid compositions and relative contents of phloem and xylem in different poplar strains[] 
including 35-yr-old Populus pseud-simonüi|] 24-yr-old P. pseudo-simonii x P. nigra|] 24-yr-old P. simonü 
x P. nigra[] 16-yr-old P. koreana[] 27-yr-old P. simonii and 40-yr-old P. simonüi[] were detected by high 
performance liquid chromatography method with AccQ Tag precolumn derivatization. The relationship between 
amino acid and the damage of Xylotrechus rusticus to poplars was also evaluated. The results showed that 
fifteen amino acids including Ala[ ]Arg[ JAspLICys[]ICyss[ ]GluLIGlyLIlleL |Leu[ JLys[ IPhe[ JPro[ ESer[] Thr and His were 
detected in the phloem at 2.5 m height of stem of tested poplar strains[] the kinds of amino acids in the xylem 
were similar to that in the phloem[] except that Val instead of His was present in the xylem. In the phloem[] the 
relative contents of the same amino acids in different poplar strains were remarkably different[] but there was no 
significant correlation between amino acid relative contents and the ratio of damaged trees. In xylem[] the 
relative contents of the same amino acids in different poplar strains were also remarkably different[] but there 
was significant positive correlation between amino acid relative contents and the ratio of damaged trees. The 
results suggested that the higher the amino acid relative contents in xylem[] the better for the growth and 
development of Xylotrechus rusticus larvae. In P. pseud-simonü[] the 15 kinds of amino acids were all present 


with their contents in rather balanced level in the xylem[] and the rate of damaged trees was as high as 8496. 
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In P. simonii x P. nigral] only 4 kinds of amino acids were present with their contents in relatively lower 


level[] and in P. koreana[] 13 kinds of amino acids were present with their relative contents not balanced[] the 


both strains showed high resistance to Xylotrechus rusticus. The rate of damaged trees showed no correlation 


with the relative contents of amino acids in different heights of trees examined[] and this may be related to the 


oviposition habit of Xylotrechus rusticus L.[] which only lays eggs in cracks of old bark. 


Key words[] Xylotrechus rusticus[] phloem[] xylem[] amino acid[] high performance liquid chromatography[] 
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1 材料 与 方法 
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2 结果 与 分 析 
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letters[] P < 0.05[] q-multiple range test[]. The same below. 
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A1 不 同 杨 树 品系 韧 皮 部 中 各 种 氨基 酸 的 相对 含量 
Table 1 Relative contents of amino acids in the phloem of different poplar strains 
U D D l) Poplar strains 
un uu UD 0o00 00 x00 0o00 un 
Amino acids Populus koreana P. simonii x P. nigra P. pseudo-simonii P. pseudo-simonii x P. simonii P. simoni; 
O 16-yr-old(] [] 24-yr-old[] [] 35-yr-old[] P. nigrd ] 24-yr-old[] [] 40-yr-old[] [] 27-yr-old[] 

D []D Ala  2.0858:0.4383 aA 1.0325 +0.2402 abA — 0.8266:0.3890 bA — 0.7311 €0.4134 bA 1.1377 x0.1955 abA — 1.0196 + 0.2333 abA 
DU [D Arg 3.2411 £0.8281 aA 1.1517 € 0.2364 bB 1.1062 + 0.3972 bB — 0.8555 x0.3376 bB 1.3118 € 0.2377 bB 1.1439 x 0.2309 bB 
0000 Asp 5.6170 € 1.3247 a 2.9630 € 0.6277 a 2.3027 + 1.1149 a 2.2021 + 1.1190 a 3.4130 x 0.5633 a 3.1302 x 0.6693 a 
DU DD Cy 1.4612:0.2933 aA 0.7276 0.2041 abA — 0.5782 0.2861 bA — 0.5371: 0.2295 bA — 0.8201 x 0.1459 abA — 0.7337 x 0.1257 abA 
O00 Cys 2.7874 €0.7129 a 0.7570 € 0.5354 a 0.7716 + 0.6094 a 1.4217 + 1.2467 a 1.2061 + 0.2412 a 1.0640 + 0.4598 a 
O00 Gu 2.9240 =+ 0.5187 a 2.5540 + 0.5808 a 2.1277 + 1.0374 a 1.9021 + 1.0307 a 2.8874 + 0.4952 a 2.5960 + 0.5558 a 
0O00 Gy 1.5656 +0.2718 aA — 0.7052 + 0.2094 bB 0.5822 + 0.2718 bAB 0.4713 + 0.2446 abAB 0.8164 x 0.1880 bAB 0.7198 + 0.1804 bAB 
O00 His 2.3851 =+ 0.5900 a 0.7085 + 0.5038 a 0.3948 + 0.5583 a 0.3663 + 0.5181 a 0.6999 + 0.5203 a 1.1464 + 0.4913 a 
0000 He 2.7867+0.5844 aA 1.3372 +0.3728 abA 1.0764+0.5311 bA 0.9262+0.4674bA 1.5158 + 0.2850 abA 1.3489 + 0.2522 abA 
DOO Leu 2.7474 =+0.5208 aA 1.4087 +0.3762 abA 1.0997 0.5562 bA 0.9787 X 0.4866 bA — 1.5151 x 0.3101 abA 1.4232 + 0.2254 abA 
O00 Lys 7.5003=+2.1690aA 2.9798 +0.8752 abA — 2.6257 1.5040 bA 2.7337+2.1613 abA 4.0344 + 0.6584 abA 2.7752 + 0.6286 abA 
0000 Phe 2.1842 =+0.5656 aA 0.8893 + 0.2923 bA 0.6305 + 0.4803 bA 0.6250 + 0.2345 bA 1.1086 x 0.1557 abA 0.9939 + 0.2531 abA 
OOO Pro 8.6988 + 5.3321 a 6.0457 + 1.5260 a 4.6596 + 2.3337 a 4.1307 + 2.1921 a 6.2161 + 1.2207 a 5.8173 £ 1.1116 a 
D [D] Se 2.6203+0.3725 aA 1.2541 € 0.3657 bA 0.9984 £ 0.4712 bA — 0.8816 x 0.4988 bA 1.4103 + 0.3098 abA — 1.2564 0.3285 bA 
D [D Thr  1.7868:0.2972aA 0.8868 x 0.2130 bA 0.7094 € 0.3121 bA 0.5996 x 0.3020 bA 0.9467 x 0.1925 abA — 0.8729 + 0.1892 bA 
UUUU0000000:*000D00000000000000000000DmD00000 P«o.ormnünDan P«o.oin 000 
Notes[] The data in the table are mean + SD. Values within the same row followed by different letters are significantly different] capital letters] P < 0.01[] small 
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表 2 不 同 杨 树 品系 木质 部 各 种 氨基 酸 的 相对 含量 
Table 2 Relative contents of amino acids in the xylem of different poplar strains 
HU [1 U lÚ Poplar strains 
uu H u üt adn 00x00 000 un 
Amino acids Populus koreana P. simonü x P. pseudo-simonii P. pseudo-simonii x P. simonii P. simoni 
O 16-yr-old[] P. nigrd ] 24-yr-old[] [] 35-yr-old[ | P. nigrd ] 24-yr-old[] [] 40-yr-old] [] 27-yr-old] 
OOO Ala 0.3579 20.0990 beAB | 0.1752: 0.0395 cB 0.6491 - 0.1097abA — 0.4489 + 0.0244abcAB — 0.7024 € 0.1745aA — 0.4014 + 0.0415abcAB 
O00 Arg 0.1974 + 0.2792abcAB 0 cB 1.0157: 0.2871aA 0.4713 x 0.0468abcAB — 0.8091 x 0.1880abAB 0.1752 + 0.2477bcAB 
UD Asp 0.9916 + 0.15693bA 0 cB 1.1922 € 0.1171abA — 1.0064 + 0.0606abA 1.6305 x0.3677aA 0.9192 + 0.2583bA 
0000 Cy 0.1972 =+ 0.0239 abA 0 bA 0.3623 £0.1374 aA 0.1763 x 0.0210 abA 0.3386 x 0.1513 aA — 0.0949 + 0.0697abA 
UU Cyss 0a 0a 0.7112 + 1.0058 a 0a 0.3951 + 0.5588 a 0a 
O00 Gu 0.8607 € 0.0873aAB 0 bB 1.2437 +0.1318aA 0.8313 + 0.0060aAB 1.5138 + 0.4927aA 0.7945 + 0. 1445aB 
JUD Gy 0.2177 + 0.0506abA 0.0626 + 0.0885bA 0.4921 +0.1646aA 0.2973 + 0.0156abA 0.5451 +0.1935aA 0.2648 + 0.0369abA 
UD He 0.3505 =+ 0.0336abA ObA 0.7411 € 0.3519a4A 0.3367+0.0179abA 0.6260 + 0.2729abA — 0.3199 + 0.1056abA 
UD [] Leu 0.3687 « 0.0286abA ObA 0.7150 + 0.3232aA 0.1151+0.1628abA 0.6413 + 0.2609abA — 0.2893 + 0.2142abA 
O00 Lys 0.8032+0.0537abAB ObB 1.0412 + 0.2851abAB 0.8195 + 0.0682abAB 1.8330 +0.8407aA 0.8658 + 0.0579abAB 
O00000 Phe 0a 0a 0.7702 + 0.5403 a 0a 0.3598 £0.2706 a — 0.1156 + 0.1635 a 
O00 Pr 1.3624 + 0.4100 abAB ObB 1.4363 + 0.7578abAB 1.8216 € 0.2163abAB 3.0113 + 1.2387aA 1.4993 + 0.1916abAB 
O00 Ser 0.5833 + 0.1273 a 0.3024 + 0.2139 a 0.8105 £0.1167a 0.5301 + 0.00%46 a 0.8273 +0.0801 a 0.4887 + 0.0614 a 
DU D[] Thr 0.3203 0.0633 bcB 0.2018 +0.0201 cB 0.7169+0.1885 aA 0.3388 + 0.0146 bcAB 0.5460 + 0.0610 abAB 0.3263 + 0.0456 bcB 
0O00 Val 0.2441 +0.3451 a 0a 0.2416 + 0.3417 a 0a 0a 0.4432 + 0.6268 a 











2.4 氨基 酸 的 相对 含量 与 杨 树 被 害 株 率 的 相关 性 
分 析 
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表 3 不 同 杨 树 品系 的 氨基 酸 相 对 含量 与 被 害 株 率 的 相关 性 


Table 3 The correlation between relative contents of amino acids 


and the rate of damaged trees in different poplar strains 














D00000 UUUUDUDU 
000 Pearson correlation Sigl] 2-tailed[] 
Amino 
«. p00 000 000 nun 
Phloem Xylem Phloem Xylem 
UU Ala -0.219 0.603% * 0.303 0.002 
000 Ag -0.256 0.664" * 0.226 0.000 
0000 Asp -0.182 0.477* 0.394 0.018 
0000 Cys -0.215 0.517** 0.313 0.010 
000 Cys -0.284 0.402 0.178 0.051 
000 Gu -0.211 0.554" * 0.322 0.005 
000 Gy -0.222 0.551" 0.297 0.005 
0000 e — 0.208 0.618" * 0.330 0.001 
0O00 Leu — 0.224 0.598" * 0.293 0.002 
0O00 Ls — 0.197 0.464* 0.357 0.002 
D000 Pe -0.121 0.685" ° 0.582 0.000 
DU DD Pro - 0.121 0.382 0.574 0.066 
000 Se — 0.233 0.282 0.272 0.182 
0O00 Thr — 0.241 0.718 * 0.257 0.000 
x« D DB 000000 9% 0 0 D [] [] Correlation is significant at the 
0.01 level 2-aled]. * D DODOOOOODO 95%000000 
Correlation is significant at the 0.05 leve] 2-tailed[]. 
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表 4 27 a 小 叶 杨 主干 不 同 高 度 氨基 酸 相 对 含量 
Table 4 Relative contents of amino acids at different heights of P. simonii (27 a) stem 








O0 Heigh(] mi 
UB 4.0 2.5 1.0 
Amino acids 
0 00O Phloem U UD Xylem 0 00O Phloem 0O00 Xylem HDD Phloem U Ú Ú Xylem 
Ala 1.4829 + 0.4029 0.4222 + 0.1463 1.0196 + 0.2333 0.4014 + 0.0415 0.9513 + 0.4402 0.7256 + 0.2341 





Arg 1.9414 + 0.7041 0.4384 + 0.3131 
4.1891 + 1.0056 0.6958 + 0.5216 
1.0588 + 0.3100 0.2073 x 0.0756 
Cyss 1.8956 + 0.3525 0 

Glu 3.77976 + 1.0519 0.6400 x 0.4605 


Gly 1.0338 + 0.3143 0.2978 x 0.1124 


His 1.1464 x 0.8774 0 
1.9968 x 0.6009 0.3126 x 0.2212 
Leu 1.9472 x 0.6190 0.2981 + 0.2108 


Lys 5.4342 + 1.6218 0.5815 + 0.4137 
Met 0 0 

1.3784 + 0.4090 0.2762 x 0.1970 
Pro 5.4169 + 3.4432 1.5927 x 0.5757 
Ser 1.7807 + 0.5008 0.5833 + 0.2130 
Thr 1.2144 + 0.3316 0.3938 + 0.1241 
Val 0.3612 + 0.5108 0 
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3 讨论 
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1.1439 + 0.2309 
3.1302 + 0.6693 
0.7337 x 0.1257 
1.0640 + 0.4598 0 
2.5960 += 0.5558 
0.7198 + 0.1804 
0.3474 x 0.4913 0 
1.3489 + 0.2522 
1.4232 + 0.2254 
2.7752 x 0.6286 


0.9939 + 0.2531 
5.8173 x 1.1116 
1.2564 + 0.3285 
0.8729 x 0.1892 


0.1752 x 0.2477 
0.9192 x 0.2583 
0.0949 + 0.0697 


1.1720 x 0.3177 
3.1013 + 1.4009 
0.6980 + 0.2929 
1.0333 + 0.3730 
2.4914 x 1.1063 
0.6735 + 0.2580 
0.3448 + 0.4876 
1.2819 + 0.5270 


0.8284 + 0.2318 
1.6364 + 0.2636 
0.0909 + 0.1285 
0.4299 x 0.6079 
1.4656 + 0.3048 
0.6139 + 0.3002 
0.5956 + 0.8423 
0.4285 + 0.0483 
0.7630 + 0.2157 
1.3693 + 0.3512 
2.7413 x 3.8767 
0.4304 x 0.0305 
2.2259 + 0.1647 
1.4731 + 1.1457 
0.6161 + 0.1701 
1.4435 + 1.0484 


0.7945 x 0.1445 
0.2648 x 0.0369 


0.3199 + 0.1056 
0.2893 + 0.2142 1.3030 + 0.5234 
0.8658 + 0.0579 2.8815 + 1.2681 
0 0 
0.1156 + 0.1635 0.9645 x 0.2605 
1.4993 + 0.1916 5.4745 x 2.2218 
0.4887 + 0.0614 1.1636 + 0.5308 
0.3263 + 0.0456 0.8160 + 0.3243 
0.4432 x 0.6268 0.2402 x 0.3396 
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